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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 

3 .In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

^technical field to which invention belongs] This invention relates to the storage whic i applied to 
development of the program included in real-time control systems which should be contro led by real 
time such as various electronic equipment, such as facsimile and a (spying machine, and a SCS of 
various facilities, such as a power plant, in detail about the storage which memorized prog ram 
development equipment, the program development method, and the program development program, and 
memorized suitable program development equipment, the program development method, ;md the 
program development program. 

Ascription of the Prior Art] A large number [ a real-time control system / action (action) - 
processing which a system performs ] when the event (event) which is the stimuli fron . t ^em 
exteriors, such as reception of various signals, or the interior, and the condition (state) are the action 
whSi systems, such as reception standby of various signals, have taken are put together mtncately and a 
specificevent moreover occurs under the processing corresponding to such combmatoon, , ^specific 
condition. There is the program development method usmg the state ^^.^S^S^S 
Matrix) as one of the technique which develops the program which should ^"^ ud ^P^f^ x 
time control system. An event (event) or a condition (state) is expressed 1 in the two-dimei&onal matrix 
an^iged, respectively as a state transition table to a train or a line and the transition pH which 
changes afteraction corresponding to the crossing portion (eel) of an event and a conditio, and it 
is arranged. Even if that basic design is not a experienced person, while a real-time control s 
carry out even large-scale-izing and now when it has complicated according to this progrtm 
development method, laborsaving and shortening of a development cycle are realizable. 
flS] Drawing 22 5 the block diagram which was indicated by JP,9-325952,A and m which showing 
the example of an electric configuration of conventional program development^uipmeni .The 
hierarcrrized state transition table is used for the program development equipment of this ,*ampl^The 
definition table input section 1 for inputting the abstract-machine definition wh.chdefmef acm^on of 
the system containing the activity (activity) which is the processing performed contmuou^ [wrnle 
staying at the processing time which is staying at each condition, anc I the condition concerned ] The 
storage section 2 which memorizes the inputted abstract-machine definition as an abstraci -machine 
definition table, The condition hierarchy extract section 3 which extracts the layered strut tore of a 
condition from the abstract-machine definition table called from the storage section 2, The processing 
anticipation time amount calculation section 4 which judges whether the processing anticipation time 
amount in the condition that calculate the processing anticipation time amount given to tl e low order 
condition about each condition in an abstract-machine definition table, and the result is csinying out 
current attention is exceeded, When the sum total of the processing time of a low order condition 
exceeds the processing time of a high order condition from the computed result, the ©uthi ie 
configuration is carried out from the alarm display section 5 which warns of that. Accord mg to such a 



which is the 



and its action 
system can 



htto:/Avvm4.ipdl.jpo^.jp/cgi-biru^_web_cgi_eije 



3/3/2004 



PAGE 71197* RCVD AT 9/1/2004 1:13:01 PM [Eastern Daylight Time] 1 SVR:USPT0-EFXRf-2J1 ' DNIS:7469707 ' CSID: ' DURATION (mm-ss):36-10 



then: 
development cycle 



ffbringthe 
development method, and 
program 



oftie 



configuration before operating an actual system, actuation of a system becomes possible 
w^^perfo^ duly] from the cognation of fragmentary processing- t^ne mfonna 

rProblcmfs) to be Solved by the Invention] By Hie way, in the above-mentioned 
development equipment, the processing anticipation time amouirt c^culabon se^on 
processus anticipation time amount given to the low order condrtion about each « . 
ab^Sacmne^fimtion table, and when the processing time of the 
sum total of the processing time of a low order condition is carrying °* *^ "JEST 
to ahum displaysection 5 is warning of that However, this piocessmg time is the idea 1 
mT£ deification of a real-time control system to the last, and the various events 

actually are not taken into consideration in many cases. , . 

[0005] Therefore, when a program was developed based on such an abs^t-machme 
mcluded in a system and the fault of a system not operating as V^Bu^inma^ 
that it had to retrace ft* steps and correct to the phase of a basic design. Thereby, ■ ^ 
will delay. Moreover, since it could not usually retrace its steps and correct to the phase of 
SSv when the above faults occurred in the culmination of a development cycle in such d 
theXelopment cycle of a system was restricted, if it was with stopgap correction, a col. 
obtained, but there was a defect that the quality of a system will worsen. 
10006] This invention was made in view of the above-mentioned situation, and^sato 
storage which memorized the program development equipment, foe program devdopm ei 
program development program which can realize shortening of the development cycle 
included in a real-time control system, and upgrading of a system. 

[E for Solving the Problem] In order to solve fce . 
development equipment concerning invention according to claim 1 It has two ^ ™ore cel£ 
S Condition of a system which is the object ?P™^*™ lo V™™^**^ *S"\ 
which is the stimulus from the exterior or the interior ° f *^ bov ^^^;^' 
transition-table storage section a state transition table which described the c^te^ of 
the above-mentioned system should perform when an event which COTe *°^**. a 
corresponding to each eel occurs, and a condition of a transition place which should ch, 
i^embered to be, The time amount information storage section a hour entry corres] 
o^TaW-mCTtioned state transition table is remembered to be, By accumulating a bout 
^SS^^^ ^ which a sequential input is carried out, and a eel by which ^quenhal 

is cSed out in the state of a transition place described by a condition or eac 
ES^iSl. characterized by coming to have a simulator which fed^ e, 
time of carrying out the simulation of the actuation of the f 0 ^™^ 00 ^!^ 
[0008] Invention according to claim 2 relates to program development e^pment a 
and it detects that either of each display position of two or more events ^ constitute 
mentioned state transition table displayed on a display, or two or more conditions was di 
™ i™"t section which inputs positional information about the display positjon mto the 
m Sed Sator. The'above-mentioned simulator The analysis section which changed 
code or a condition code corresponding to the display posrtion concerned posrt lonal info* 
by the above-mentioned input section, The condition storing section in which i iM^ttD 
place described by a condition or each eel corresponding to the above-mentioned condrtu n 
stored The time Amount accumulation section by which the above-mentioned horn entry b 
and the condition corresponding to the above-mentioned condmon code are _ si ored ^.n the 
mentioned condition storing section as the above-mentioned initial state. It is based cm th 
being stored in an event and the above-mentioned condition storing section corresponding 
mentioned event code. A eel which corresponds from the above-mentioned state-transition 
section with reference to a state transition table by which reading appearance was earned - 
determined. It is carrying out consisting of the stale-transition judgmg section which — 
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corresponding to a determined eel from the above-mentioned timeamouiit formation > section, 
pLTsTStion of a transition place which accumulated in the above-mentioned time . amount 
reads a cOToraon ™ » described by eel which made [ above-mentioned ) a decisicc 1 from the 

SSSSSS^^ section, and is stored in the above-mentione d condition 

?^ffi!So claim 3 relates to program development equipment according to claim 1. 

simulator a trial script file which described generating timing of each event described by tl e above- 
m^oSs^teStiontab^ 

should operate on specification. The event analysis section w * ch _^f ™^ ?^7£*ov»- 
i-aTranced into time order which generates two or more events of a tnal script file in wtoc, 1 tneaoove- 
^2!d ^ u Ww^inDUttedby the above-mentioned event input section, The condition storing 

^s st^TTTe above-mentioned initial state is stored in the condition storing section wito fte tone 
Souni adulation section by which the above-mentioned hour entry is accumulated, t is based on 
ESS bring stored Jan event and the above-mentioned condition storing sect™ l which are 
Sco^tedby early order of time amount from the above-mentioned event input sequence. A eel 
^STSSSSSL the above-mentioned state-transition-table storage section ^*"";» a 
H^T^SSSntMrn bv which reading appearance was carried out is determined. It is can: ragout 
£5£KS5^ which reads a hour entry corresponding « > a ddmrt 

SrSmtfieXve mentioned time amount information storage section, reads a condition af action 
Sac^whkh TcZulVrt^he above-mentioned time amount accumulation section and ^described 
by Hl^chSe [ above-mentioned ] a decision from the above-mentioned state-transit , on-table 

claim 4 relates to program development equipment according to claim 3, 
[0010] tovenbon ac c°^g «> ciaun section wh ich creates the above-mentioned 

Ty i^C^oIcA ^ state and two or more above-mentioned event lists which were inputted 

^orp^development^v^nent given 
hfany 1 ^T^SSentioned simulator Subtract accumulation time amount by whi * cinrent 
£Ze is carried 1 out the above-mentioned time amount accumulation section from generating time of 
d^^bXSaSmi event, an d when a subtraction result is r^tive The above-m snboned 

JZZ SSS which is the difference of the processing time about a proces ang instruction 
SSSSS of a control section which constitutes the above-menboned system, and the 
SiSS^pcriplicrtl device which processes based on the ab ^» OTtoone ^^| 
-it is cbanJerized by having a time amount comparator added to accumulaUon tone 
ZT^Ty wnich current storage is carried out at the above-mentioned tune amount accumulation 

J^SSSTSSdlng to claim 6 relates to claim 1 thru/or program development equipment given 
n any 1 ofTfoAe above-mentioned state-transition-table storage section A state transit on table about 
a^Son of a conirol section which constitutes the above-mentioned system, and a state , ransition table 
StoHmtetf * Peripheral device controlled by the above-mentioned control section are rnemoiued. 

above-mentioned control section and a hour entry about actuation of the above-menbone 3 peripheral 
Svke^me^lrized. The above-mentioned simulator The 1st simulator winch ^umujates a hour 
enu^abTut aeration of the above-mentioned control section, and the 1 St simulatorof thf above are 
SfflS consisting of the 2nd simulator which accumulates a hour entry about actuation of the 

above-mentioned peripheral device independently. 

[001 31 Invention according to claim 7 relates to claim 1 thru/or program development WPf^P"? 
£any 1 of 6. A radionuclide generator which creates a source program which should be included in the 
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^t:^ svstem based on the above-mentioned state transition table, and which was described 
witn programming i«^iwb ' J\ A working speed of a control section whic 1 constitutes 

^ur^c^ei^dinE to each eel by carrying out the multiplication of the number of a .des of 
**£ESS SB .constitutes the above-mentioned object program corresponding « 
d^rSd^chcTof the above-mentioned state transition table, or transiton before and behind that. 
fS^venton^ccS to claim 8 relates to claim 1 thru/or program 

n anv lofTAradS3e generator which creates a source program which should be u eluded in the 
^il^^^mb^h on the above-mentioned state transition table, and which m as described 

A compiler which changes the above-mentioned source program mo an 
obKr^SaTJescribed in absolute language, The above-mentioned object program is prtrart. An 
rncSeSor which can perform processing almost equivalent to actual actuation of t >e above- 
3SSS« rcode SnmtatoTtt is characterized by having the 2nd calculation s< ebon which 
^^Ll^nV^o^g to each eel of the above-mentioned state transition b ble based on 
mention toe obtained by activation of the above-mentioned object program by the a *>ve- 
mentioned inciicuit emulator or code simulator, 

Ssi lnveS^according to claim 9 relates to program development equipment according to « 
£ E3o»ed time amount information storage section The 1st tune amount ^or^t,on .torage 
section a hour entry inputted by actuation of a control unit correspondmg to each eel of th ; above- 

s^tTStion table is remembered to be, The 2nd time amount information s^age ^section a 
horn Zry computed by the calculation section of the above 1st corresponding to each eel of me above- 
rZtSned Suction table is remembered to be, Inside of the 3rd time amount mforniation storage 
S *Z l^mputed by the calculation section of the above 2nd corresponding lo each celof 
u!fab^v^rn^Sd state transition table is remembered to be, It consists of at least two ■ md the above- 
Z^Zd^lZor is characterized by having a comparator which compares an accumu ationresult of 
hTvmR ^c^uMed a hour entry corresponding to the time of a simulation based on a hoi i entry 
m^STy afkVast two. the above 1st thru/or the 3rd time amount information storage section^ 

Mention abiding to claim 10 relates to claim 1 thru/or program development edurpment given 
Tanv 1 ofTto the arWmentioned time amount information storage section or the tuni amount 
^Lon storage section ofthe above 1st Corresponding to each eel of the ^ove-mentioned stote 
Son^bTa hour entry is memorized as a value with width efface according to tolerance on 
^fication ofthe above-mentioned system, or a variable. The above-mennoned simulator In case a 
CSrrv Corresponding to a eel specified from the above-mentioned time amount mfon nation storage 
SSteS information storage section ofthe above 1st s read Maximum the ^nummum 
vSe fte average, or a value chosen at random is read among values with the above-met boned I width of 
face, orit is characterized by changing a hour entry which should be accumulated accord ng to the 

mS^SSS^i^t to claim 1 1 relates to claim 3 thru/or program development equipment given 
hi any 1 of To andX above-mentioned trial script file is characterized by being timing (bart format, 

hi any 1 1 ofT l , and the above-mentioned hour entry is characterized by bemg the process ng tune taken 
to perform processing described by corresponding cel. ... ~- -r-^v-.' • " 

• f 001 91 Invention according to claim 1 3 relates to program development equipment accoriing to claim 
12 and is characterized by consisting of an overhead time which transition to the above-! nentioned 
processing time, a certain condition or a condition of others [ processing / a certain ], or other 
processings takes to the above-mentioned hour entry. 

r00201 Invention according to claim 14 relates to program development equipment according to claim 
1 3, and is characterized by for the above-mentioned overhead times differing for every uniform eel, or 
differing for every transition. 



bnp^/www4jpdl.jpo.go.jp/cgj^in/trwi_web_cgi_eije 



3/3/2004 



PAGE 74/97 ' RCVD AT 9/1/2004 1 :13:01 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-2/1 * DNIS:7469707 * CSID: * DURATION (mnvss):36-10 



rO0211 A— development method concerning invention according to claim 15 » OT,nt ™ 
SedSS the condition of :« systemwhich isAe object of program de^ppment t ?^tcan 
SIS * i evTwblS the stimulus from the exterior or the interior of the above-ment loneti system. 
The state-rrsmsition-table storage section a state transition table which described the center its of 
^S^^^b^^^ system should perform when an evern winch cor^onds under 
action ^responding to each eel occurs, and a condition of a transition place which si lould change 
s^STobe, Anient by which is equipped with the time amount "^>-^£^» ' 
how entry corresponding to each eel of the above-mentioned state transition table is ^ber^dto be, 
anTa sciential mput is carried out, By accumulating a hour entry "naprtflg to 
sequential specification is carried out in the state of a transition place described by a condi aw i oreach 
3 Mtod ■■ an initial state, it is characterized by finding the processing time at the tame of carrying 
out the simulation of the actuation of the above-mentioned system. ^ ot „H*im1S 
0022] Invention according to claim 16 relates to a program t*^^™**™^*^" 15 ' 
and it detects that either of each display position of two or more events win ch * 0 ™" 
mentioned state transition table displayed on a display, or two or more conditions was d,it ct^Astep 
which changes into an event code or a condition code corresponding ; to the display posrha , c^emed 
positional information which was equipped with the input section which inpute positaonal ^ a *°" 
about the display position, and was inputted by the above-mentioned input section, A step which stores 
til ? conditioncorreVonding to the above-mentioned condition code in the condition sto™g_ S ecdon as 
Z aCLmentionedhS state, A step which determines a eel which corresponds wift r rftooe to a 
state transition table by which reading appearance was earned out from the above-menU^edsate- 
transition-table storage section based on the condition of being stored in an event ^ gove- 
rned condition storing section corresponding to the above-mentioned event coo£ A step .which 
reads a hour entry corresponding to a eel by which a deciaonwas made [ *™»^ d J^ * e 
above-mentioned time amount information storage section, and is accumulated in the nm< amount 
aSuS J section, It is characterized by consisting of a step which rea* mj condihou ol a *ansmon 
X;e described by eel by which a decision was made [ above-mentioned ] from the above-me^oned 
steSuUition-table storage section, and is stored in the above-mentioned cond.Jon storing sectooa 
fcSS] Mention according to claim IVn^estoa^gr^^ 1S " 
The above-mentioned initial state, It has the event input section which inputs a trial scrip file which 
bribed grating timing of each event described by the above-mentioned state transrtian table, and 
Sg to which the above-mentioned structure-of-a-system element should operate on specification. A 
^ p which creates an event input sequence rearranged into time order which generates tw > or m ore 
events of a trial script file inputted by the above-mentioned event input section, It is baset on tiie 
c^drao^^^ the above-mentioned initial ^^^ST^ 

section, an event Lorporated by early order of time amount from the above-mentioned e ^nput 
sequence, and the above-mentioned condition storing section. A step winch determines a * which 
corresponds from the above-mentioned state-transition-table storage section with reference to a state 
transition table by which reading appearance was carried out, A step which reads a hour e ^7 
corresponding to a eel by which a decision was made [ above-menfconed ] from the abov< -mentioned 
time amount informaiion storage section, and is accumulated in the tunc amount accumul turn . section^ It 
is characterized by consisting of a step which reads a condition of a transition place described by celby 
which a decision was made [ above-mentioned ] from the above-memioned state-transiticn-table storage 
section, and is stored in the above-mentioned condition storing section. 

r00241 Invention according to claim 1 8 relates to a program development method according to claim 17, 
and is characterized by having a step which creates the above-mentioned trial script file fiom hysteresis 
of activation at the time of carrying out the simulation of the actuation of the above-mentioned system to 
the above-mentioned initial state and two or more above-mentioned event lists which were inputted by 
actuation of a control unit based on these. , 
[O025] Invention according to claim 19 relates to claim 15 thru/or a program development mediod I given 
in any 1 of 1 8. Subtract accumulation time amount by which current storage is earned out m the above- 
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-M, and when a subtraction r«uttK posmve Throve ^ periphml devk e of a control 

time amount accumulation section ^ ™ ™ 0 ™ t ' ^ program development method given 
actuation ofa ct«dM^ wtadb n aboveHT.mtio.icJ control section ■« roemonzed. 

actuation of the above-mentioned control section ^ahour eW *T*™~ ^ , of the above- 

»emionedperip^ 

mentioned control section, It is cbaractmzea oy ™* » £ ofthe a bove-menti<me J step, 
actuation ofthe ^^^^^ development method given 

[0027] Invention according to claim 21 rel ^!^^ ',- c ^^ ld P be ^eluded in the above-mentioned 
many 1 of 20- A step which creates a H ^f^^ ^ described with programming 

system based on the » object program described 
language, A step which ^^^/^Xction wS ^constitutes the above-mentioned 

state tradition table, or ™*^^i^^ 5 a program develops t method given 

[0028] tovenoon ^J^^.SSi^f^^*^^^ 

m any 1 of 21. A step wnicn creaics * mj JLJriaa table and which was described with programming 
system based on *^ ov ^ into an object proHn described 

language, A step which changes above step which performs the above-menSoned object 

section a hour entry inputted by acraauonui _f ammint information storage section a 

a step which compares an accum, lation result of 
J^facLmSeTa hZ eW corresponding to the time of a simulation based on a h. m entry 
. hayjng wc^weqa w.Wr £ thru/or the 3rd time amoimt information storage section. v 
mSSS!2& ^t^ffS claim 1 5 thru/or a program developm . nt method given 
S ?!ml^v\-meniion* time amount information storage section or the t,me amount 
SSL ? on storaee section ofthe above 1st Corresponding to each eel ofthe above-meitioned state 
ntSTabt a hout C« "lemorized as a valuVwith width of face according to to erance on 
SdSon of we above-mentioned system, or a variable. In case a hour entry corresponding to a eel 
Sec Mkdto the above-mentioned lime amount information storage section or the time amount 

ofthe above 1 st is read Maximum, the minimum value, the average, or a 
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the above-mentioned ^" abl ^ clann 17 a program developmen method given 

text format, or message inspection sequence chart format deve lopmen ; method given 

to perform proems * * "^aSfSL '± !raln development method aceorilog to ctaim 26, 
SSXSStfSSS S T^o» to the nbove-tneniioned 

computer. 

[Son] According to the cooflsunrtioo of to invenno* shorty of <*° te «"» 

program included fa a real-time control system and opgradmg of a system are rateable. 

[Kfcnen. of <be tavento] Hereafter, the gen* of in^lemer^o,, tffhj. invention is plained 
Preference to ao^win.. of theprogram 

While being usee to °™ . ^ ^ } supplied from a simulator 18 are ( isplayed on 

°LCn?k JS^S^to -SXSe Sunt which action described b y each eel takes. 
^K^lJSSS* data and the pressing time about a state transition ^lem*e 
state iTsiSnlble storage section 13 and the processing-time storage sect.on 14 ^ 
f^Sv white ,t is baled on the'eondititin of having been inputted using the man m; .chine mterfe . 
TCeve^ on Si place, the processing time, etc. and creates and edits a : Lte transmon 
^feTb ^^Ssition-table borage section 13 and the processing-taie storage secti » 14 conast of 
a storaee which all has large-scale storage capacity, such as semiconductor memory, su =h as RAM. FD 
I HD (hard disk), and the data and the processing time about a state tr* nation tabk are 
meTorized/respectivelV A radionuclide generator 15 generates automatically 
SoS which should be included in the real-time control system described with P^ ra ™™°S 
ES, sudi as C (brand name), based on the data about the state transmon table by ^mch reading 
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. , . tWa ctjtte-transition-table storage section 13, and memories it in the 
^oS^ i«SS^-»«V. «* * RAM' «>. ^ HD, and a sourcl program is 

mMO^an operator move cursor to display a** displayed on display 1 la such as one e vent : oftoe 

* if y -ST?3SL atvi a condition by the cursor key of mouse 1 lb or keyboard 1 lc , ind carry out 
ffiSSS^J^SiSS! ^ the depression of a return key . the input section 17 

location tfoor^ *• depression of a click or a return key be carry out , at d 
^^^^SZ^Z^Zu^Uth constitute a simulator 18 . That is die input secfon 
SSSScL l location detecting element^ such as an event and "^-^-^ 
outtoe configuration of the simulator 1 8 is carried out from analysis section 18a, state-trm ^ on J u ^«>e 
S 18b toe amount accumulation section 18c, and 18d of condmonstonng sections. Analysis 

gacSLes i„to an event code, a condition code, etc. corresponding to the locano. i the 
Si Sl S from the input section 17, and supplies it tc , state-transitioii judgmg 

ZZZh ^ng appearance was carried out from the state-transition-table storage section 13^ 
MoTeo^ sSe^ansition judging section 1 8b reads the processing time corresponding to action 
^^SSSSSSi oil I* the processing-time storage section M,aod aceum* »£ to time 
amount accumulation section 18c. Furthermore, state-transitton judging section 18b W «™ f 
a^ZulXTtime amount accumulated by time amount accumulation section 1 

oSciS memory, such as RAM, and the condition of accumulation time amount and a 

TSn Next^ «™* raent of the above-mentioned cc nfiguration is 

MbS SSSi whichdiould be developed with this program development ^pmcnr 
D^nt esStSe program included in the prepaid card sale machine diown in drjj *mgJ* . Here, 
^SSS^^ecmAm^ from plastics of the abbreviated-name pnckle size wlacb is 
beSld^urcS in the predetermined amount of money, and can purchase good* £ etc 
imSof cash. The outline configuration of this prepaid card sale machine »*™*J* 
S>1 section 21 which controls the device section 22, and actuation and a display 23, It e device 
Son 2Twhich issues a prepaid card, and the actuation and the display 23 which are op md j 
P^aTdcid Phaser referring to the display of a display in order to ^^^J^^ 25 
bvWhick as for the control section 21. the above-mentioned program was remembered t(> be CPU 
SLClmotestine unit)24 Input port 27 for CPU24 to supply a detecting signal, an mtarupt signal, etc. 
S aSnhel rSo eachc^mponent with which RAM26 to be used, and the device section 22, and 
rS^rXTay 23 for prosecution are constituted to CTU24 ^^ e ^^_ 
carried out from the output port 28 for supplying a control signal to the motor 35 and 37 grades from 
which CPU24 constitutes the device section 22. jr.,. , ■ int1l<ir! „j 

SEinSe outline configuration shall be carried out from a stacker 29, the card ^J*«**% * e card 
LveVance device 31. sensors 32 and 33, and magnetic-head 34a for magnetic data writ ng and 
maenetic-head 34b for magnetic data reading, and, roughly, the device section 22 shall p srform 
™S Sr i below. F,S, while a Phaser injects ca^ 

and a display 23 do not illustrate If the depression of the card class assjgnment carbon bitton and card 



hr»://www4.ipdl.jpo^o.jp/cgi-bin/tran_web_cgi_ejje 



3/3/2004 



PAGE 78197 1 RCVD AT 9/1/2004 1:13:01 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-2/l ' DNIS:7469707 * CSID: * DURATION (mifcss):36-10 



rage y or* / 



issne-of-banknotes directions carbon button which are not illustrated is carried out The motor 35 which 
constku1esnhe<eard fetch device 30 with a roller and Ab«iKdnv€S..OMmim^^^^^^^ - 
the stacker 29 with which two or more prepaid cards (this is called raw card) 36 with whic i any 
magnetic data is not written in a band-like magnetic stripe were stored, and it is conveyed >y the 
drawing 2 Nakamigi down. Next, if the raw card 36 is detected by the sensor 32 which cm sists of a 
photo coupler etc., while a motor 35 will be suspended, the motor 37 which constitutes the card 
conveyance device 31 with a roller and a belt drives, the raw card 36 is conveyed in the du «cUon of 
drawing 2 Nakamigi in a conveyance on the street, and the magnetic data which becomes the magnetic 
stripe of the raw card 36 from the purchase amount of money, an issue-of-banknotes day, «c. by 
magnetic-head 34a installed in the conveyance section on the street is written in. And in older that the 
magnetic data written in now may check whether it is the right A prepaid card to the extent that 
magnetic data was written in is conveyed in the direction of drawing 2 Nakamigi in a com eyance on the 
street When magnetic-head 34b installed in the conveyance section on the street reads magnetic data 
from a prepaid card and it is judged to be the right A motor 37 is suspended while bemg d scharged 
from issue-of-banknotes opening which is not illustrated, after the prepaid card concerned is detected by 
the sensor 33 which is further conveyed in the direction of djawing 2 Nakamigi m a conveyance on the 
street, and consists of a photo coupler etc. CPU24 controls actuation of the device section 12 explained 
above through input port 27 and an output port 28 based on the program memorized by ROM25. As 
specification of the prepaid card sale machine which performs such actuation, it takes 15n s to issue the 
prepaid card of one sheet, and suppose that the processing time in the card fetch device 30 is 5ms, and 
the processing time in the card conveyance device 31 is 1 0ms. Moreover, a prepaid card sliall issue 
banknotes one sheet at a time at a time. _ 
[0043] Referring to the display of display 1 la which constitutes a man machine interface 1, he operates 
mouse lib and keyboard lie, and an operator inputs data (a condition, an event, action, a transition 
place processing time, etc.) required in order to create the state transition table shown mi rawing 3 
based on actuation and specification of the above-mentioned prepaid card sale machine. VTnle an editor 
12 displays on display 1 1 a which creates the state transition table shown in drawing! , an i constitutes a 
man machine interface 11 by this, the data and the processing time about a state transition table are 
memorized to each predetermined storage area of the state-transition-table storage section 13 and the 
processing-time storage section 14. In d rawing 3 . Motor A and Motor B express the motors 35 and 37 
shown in drawing 2 , respectively, and signs SI and S2 express the sensors 32 and 33 sho< vn m drawing 
2 In the line of the maximum upper case of drawing! , the motor 35 has suspended Mo:orA. The 
condition which the condition or motor 35 of the waiting for directions of the prepaid can issue of 
banknotes is driving The condition which it means (it is hereafter called <a condition 1>), and a motor 
37 is driving "during motor B writing", and is writing magnetic data in the raw card 36 by magnetic- 
head 34a The condition of having meani (it being hereafter called <a condition 2>), and ti e motor 37 
having driven "during motor B:reading n , and having read the magnetic data of a prepaid card by 
magnetic-head 34b The condition (henceforth <a condition 4>) of standing by a detecting signal bemg 
supplied from a sensor 33 is expressed by meaning (it is hereafter called <a condition 3>) and a motor's 
37 driving "the waiting for motor B:S2", and discharging a prepaid card from issue-of-banknotes 
opening. In addition, it is shown that "MotorB" is in the condition of the high order of < condition 2>- 

<a condition 4>. , , , , , . i_ - 

[0044] Moreover, the thing for which "the card issue-of-banknotes demand" had the demiind of the issue 
of banknotes of a'prepaid card by the depression of a cash injection of the, purchaser of a.] >repaid card, or 
a predetermined carbon button in the leftmost train of drawin g 3 It meant (it is hereafter called <an event 
1>), and when, as for "SI :OFF->ON", the raw card 36 passed a sensor 32, the detecting s gnal of a 
sensor 32 changed from OFF to ON. Mean (it is hereafter called <an event 2>) and it means that the 
notice which shows that the writing oflhe magnetic data which consists of the purchase amount of 
money, an issue-of-banknotes day, etc. to a magnetic stripe of the Taw card 36 by magnet c-head 34a 
ended "write-in :0 JC." normally was supplied (henceforth <an event 3>). "writing : The notice which 
shows that the writing of the magnetic data to the raw card 36 ended NG" unusually by magnetic-head 
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34a was supplied. The notice which shows that it meant (h is hereafter called <an event 
of the magnetic data from'a prepaid card^ended ?reading:O.K." normally by.magnetic,h 
supplied The notice which shows that it meant (it is hereafter called <an event 3>X apd 
rnamietic data from a prepaid card ended "readingiNG" unusually by magnetic-head 34b 
means (it is hereafter called <an event 6>), and when a prepaid card passes a sensor 33 « 
issue-of-banknotes opening, as for "S2:OFF->ON", the detecting signal of a sensor 33 : 
changed from OFF to ON (henceforth <an event 7>). Among these, <an event 1> is called 
type event, means receiving the start up message from other tasks, equipment, etc., and <* 
and <an event 7> are called a flag type event, and it means reading change of a variable 
Moreover, < event 3>- <an event 6> is called an interruption mold event, and means — 
interruption from the outside. 

f 00451 Next, in the state transition table shown in drawing 3 , supposing it expresses the 
an event and a condition intersect (eel), for example, the eel which <a condition 1> and « 
intersect, as a eel (1 2), the contents of description of each eel express the semantics shown 
cel(l 1) first 'WtorAiCW'Inthe^nditionl^ofcalli^ 

issue of banknotes, generating of the <event 1> of a cash injection of the purchaser of a pr i 
the issue-of-banknotes demand of aprepaid card based on the depression of a predetermmal 
button is embraced. W order to pick out the raw card 36 from a stacker 29, action which Abv. 
35 is expressed and (0.5) expresses that the processing time of the above-mentioned J 
In addition, that the transition place is not described means stopping at the current craditicn 
<condition>. In a eel (1 2) "motor A:OFF, motor B:ON, and writing" In the <amdihon 1> « 

35 calls it under a drive, the raw card 36 embraces generating of the <went 2> in which ft 
sienal of a sensor 32 changed from OFF to ON by passing a sensor 32. While switching^ 
weraw card 36 to conveyance by the card conveyance device 31 from conveyance by the 
device 30 While stopping the drive of a motor 35 and making a motor 37 drive m order to 
magnetic data in the raw card 36, action which requires the writing of magnetic ; pre**™™ 
expressed to magnetic-head 34a. Moreover, in the eel (1 2), "during => writing , it 
transition place is in <a condition 2>. and "(4)" expresses that the processing , time of the 
action of a up Norikazu ream is 4ms. In the eel (1 3), "/" performs no action but it means 
a state transition, either. Since the semantics of"/" is the same also m other eels, the ««1 

S^lSftTcd (2 I), an "error message" be in the condition 2> of write magnetic data 

36 by magnetic head 34a, and since only the prepaid card of one sheet can issue banknote; 

specification when the <event 1> of the issue of banknotes demand of a prepaid card occvr 

%£2S!m which display a message to that effect with the *^«*?™Z™ t 
23 whichconstituteaprepaidcardsalemachme.Moreover mihecel(2 1), ->- ^ means 

current condition 2, i.e., a <condnion>, and expresses that the processing tone of the abo* 
action of "(1)" is 1ms. It is in the condition 2> that "readmg" is wntmg magnet* data m 
36 by magnetic-head 34a in a eel (2 3). In order that the magnetic data now written in the 
may check whether it is the right according to generating of the <event 3> m which the ™ 
shows that the writing of magnetic data was completed normally was supplied from m* 
Action which requires reading of the magnetic data of a prepaid card to the extent that 
was written in of magnetic-head 34b is expressed. Moreover, in the eel (2 3), during -> 
expresses that a transhion^lace^iii ^condition 3> rand "(1)* expresses that the procesjng 
above-mentioned action is 1ms. It is in the Condition 2> that "writing" is writing magnetic 
raw card 36 by magnetic-head 34a in a eel (2 4). Generating of the <event 4> m which th : * 
shows that the writing of magnetic data was completed unusually was supplied from mage 
is embraced Action which requires ihe writing of the same MAG data for the second tim J 
card which failed in the writing of magnetic data from magnetic-head 34a is expressed ™' 
eel (2 4), "=> -" means stopping at the current condition 2, i.e., a <conditiort> and ™ rt 
processing time of the above-mentioned action of "(3)" is 3ms. 
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r 0 0471 In a eel (2 5) "an error reset and writing" The <condition 2> of writing magnetic dab mthe raw 
card 36 by magnetic-head 34a, Namely, in spite of being in the condition of demanding thj ^tmg of 
magnetic data of magnetic-head 34a When the <event 5> in which the notice which shows Aat reading 
of die magnetic data from a prepaid card was completed normally was supplied from magi lehc-head 34b 
occurs, Action which shall judge that abnormalities have occurred in the magnetic heads 34a and 34b, 
and requires the writing of initialization and the same MAG data for the second time to a prepaid card 
from die magnetic heads 34a and 34b is expressed. Moreover, in the eel (2 5), - means stopping at 
the current condition 2, i.e., a <condition>, and expresses that me processingtime of the al »^e- 
mentioned action of "(4)" is 4ms. In a eel (2 6) "an error reset and writing" The <condrtioii 2> of writing 
magnetic data in the raw card 36 by magnetic-head 34a, Namely, in spite of being in we addition of 
demanding the writing of magnetic data of magnetic-head 34a When the <event 5> m whi ± the notice 
which shows that reading of the magnetic data from a prepaid card was completed unusual ly was 
supplied from magnetic-head 34b occurs, Action which shall judge that abnormalities havf occurred in 
the magnetic heads 34a and 34b, and requires the writing of initialization and the same MAG data for 
the second time to a prepaid card from the magnetic heads 34a and 34b is expressed. Moreover, in the 
eel (2 6), "=> -" means stopping at the current condition 2, i.e., a <condrrion>, and expresses that the 
processing time of the above-mentioned action of "(4)" is 4ms. 

[0048] In the eel (3 1), an "error message" is in the condition 3> of having read the magnetic data ot a 
prepaid card, and since only the prepaid card of one sheet can issue banknotes at a time on specification 
when the <event 1> of the issue of banknotes demand of a prepaid card occurs further, it expresses 
action which displays a message to that effect with the indicator of the actuation and the d splay 23 ■ 
which constitutes a prepaid card sale machine. Moreover, in the eel (3 1), "=> -" means stopping at the 
current condition 3, i.e., a <condition>, and expresses that the processing time of the abov i-menuoned 
action of "(1)" is 1ms. In a eel (3 3) "an error reset and reading" The <condition 3> of havngread die 
magnetic data of a prepaid card, Namely, in spite of being in the condition of demanding reading of 
magnetic data of magnetic-head 34b When the <event 3> in which the notice which showi that the 
writing of the magnetic data to a prepaid card was completed normally was supplied from magnetic- 
head 34a occurs, Action which shall judge that abnormalities have occurred in the magnet c heads 34a 
and 34b and requires reading of initialization and the magnetic data for the second time from a prepaid 
card from the magnetic heads 34a and 34b is expressed. Moreover, in the eel (3 3), "-> -" means 
stopping at the current condition 3, i.e., a <condition>, and expresses that the 'processing ime of the 
above-mentioned action of "(2)" is 2ms. In a eel (3 4) "an error reset and reading" The <condihon 3> of 
having read the magnetic data of a prepaid card, Namely, in spite of being in the conditio! ^of demanding 
reading of magnetic data of magnetic-head 34b When the <event 4> in which the notice whic h > sh ows 
that the writing of the magnetic data to a prepaid card was completed unusually was supp led from 
magnetic-head 34a occurs, Action which shall judge that abnormalities have occurred in t le magnetic 
heads 34a and 34b, and requires reading of initialization and the magnetic data for the second time from 
a prepaid card from the magnetic heads 34a and 34b is expressed. Moreover, m the eel (3 4), "=> - 
means stopping at the current condition 3, i.e., a <condition>, and expresses that the processing time of 
the above-mentioned action of "(2)" is 2ms. , t 

[0049] In the eel (3 5), action and the processing time are not described at all. This is bees use it can 
judge that magnetic data was correctly written in the prepaid card which should issue ban cnotes when 
<the event 5> that the notice which is in the <condilion 3> have read the magnetic data oi a prepaid 
card and shows that reading of the magnetic data from a prepaid card was completed nor nally was 
supplied from magnetic-head 34b occurs, so there is no action which should be performed especially in 
this eel and it is not necessary to also take especially the processing time into consideration. Moreover, 
in the eel (3 5), "the waiting for S=>2" expresses that a transition place is in <a condition 4>. In the eel 
(3 6), "reading" is in the <condition 3> have read the magnetic data of a prepaid card, anc expresses 
action which requires reading of the magnetic data for the second lime from a prepaid car a which failed 
in reading of magnetic data from magnetic-head 34b according to generating of the <evei it 6> in_which 
of the notice which shows that reading of magnetic data was completed unusually was suiplied from 
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magnetic-head 34b. Moreover, in the eel (3 6), "=> means stopping at the curratwnfct on 3, i.e a 
<*ondition>, and expresses that the processing time of the above-mentioned acbon of (1) is lms In a 
eel (4 7) "motor B OFF" In die condition 4> of saying that it is standing by, that a detecting signal is 
supplied from a sensor 33 while driving a motor 37 In order to prepare for the is^e^f^anknotes 
demand of the following prepaid card according to generating of the <*vent 7> m which tl e detectnig 
signal of a sensor 33 changed from OFF to ON when a prepaid card passed a sensor 33 am reached 
issue-of-banknotes opening Action which stops the drive of a motor 37 is expressed, => n rotor A 
expresses that a transition place is in <a condition 1>, and "" (0.5) expresses that the proce ssing tune of 

the above-mentioned action is 0.5ms. . 

[0050] Next if mouse 1 lb and keyboard 1 lc which constitute a man machine interface 1 1 are operated 
and this program development equipment is made into simulation mode in order that an or. erator may 
make a simulator 18 perform the simulation for every event based on the above-mentionec state 
transition table based on the specification of the above-mentioned prepaid card sale machii ie, the 
simulation mode screen shown in drawing ^ will be displayed on display 1 1 a. Hereafter, a ter the raw 
card 36 passes a sensor 32, actuation of an operator is explained to the input section 17 m Ihe case oi 
finding the processing time of CPU24 until it passes a sensor 33, and the list of a simulator 18 of 
operation with reference to the flow chart shown in drawing 5 . First, an operator directs initiation of a 
simulation for a simulator 1 8 by moving cursor to "initiation" area which was displayed oi the 
simulation mode screen upper right portion shown in drawing 4 and which directs mulatto i of a 
simulation by the cursor key of mouse 1 lb or keyboard 1 lc, and carrying out the click oft ie left carbon 
button of a mouse, and the depression of a return key. Thereby, after state-transition judgu g section 1 8b 
progresses to processing of a step SA 1 and clears the contents of storage of time amount sccumulaUon 
section 18c at 0ms, it progresses to a step SA 2. 

[0051] Next, the inside of two or more conditions of the state transition table displayed on the 
simulation mode screen left-hand side which an operator shows to drawing 4 , The condhi >n chosen as a 
condition in early stages of the simulation to be started from now on (in now, a motor 35 ly <the that it 
is under [ drive ] saying condition 1>, and drawing 4 ) Cursor is moved to the display area of "Motor A 
by the cursor key of mouse 1 lb or keyboard 1 lc, and the click of the left carbon button of a mouse and 
the depression of a return key are carried out. Since the input section 1 7 delects the location of the cursor 
in the display area in the condition that ihe operator chose and supplies the positional mfoimation to 
analysis section 1 8a by this, in the condition code corresponding to the location, and now, the positional 
information supplied from the input section 17 is changed into ihe condition code of <a condition 1>, 
and analysis section 1 8a supplies it to state-transition judging section 18b. Therefore, in a step SA 2, 
after state-transition judging section 18b's setting the condition (in the case of now <condi aon 1>) 
corresponding to the condition code supplied from analysis section 1 8a as an initialization condition as 
1 8d of condition storing sections and making it display it on display 1 la, it progresses to a step SA 3. 
[0052] Next, an operator moves cursor to ihe display area of the event which wishes to generate among 
two or more events of the state transition table displayed on the simulation mode screen left-hand side 
shown in drawing 4 by the cursor key of mouse 1 lb or keyboard 1 1 c, and does the click o : the left 
carbon button of a mouse, and the depression of a return key. Since the input section 17 delects the 
location of the cursor in the area of the event which the operator chose and supplies the pc sitional 
information to analysis section 1 8a by this, analysis section 18a changes into the event code 
corresponding to the location the positional information supplied from the input section 17. and supplies 
it to state-transition judging section 1 8b. The <event 2> (in drawings ) in which in now tlie detecting 
signal of a sensor 32 changed from OFF to ON when the raw card 36 passed [ an operator ] a sensor 32 
If cursor is moved to the display area of "Si iOFF-^N" by the cursor key of mouse 1 lb cr keyboard 
1 lc and the click of the left carbon button of a mouse and the depression of a return key are carried out 
Since the input section 17 detects the location of the cursor in the display area of <an evert 2> and 
supplies the positional information to analysis section 1 8a, analysis section 18a changes into the event 
code of the <event 2> corresponding to the location the positional information supplied frjrn the input 
section 17, and supplies it to state-transition judging section 18b. At a step SA 3, state-transition judging 
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$ection 18b judges whether termination of a simulation was directed by an operator's 
"termination" area which was displayed on the simulation mode screen upper right portion 
drawing 4 and which directs termination of a simulation by the cursor key of mouse lib or 
1 lc and carrying out the click of the left carbon button of a mouse, and the depression of a 
When this decision result is "YES", state-transition judging section 18b ends simulation pr 
the other hand, when the decision result of a step SA 3 is "NO" (i.e., when termination of a 
not directed by the operator), state-transition judging section 18b progresses to a step S A 4 
event code of <an event 2> is supplied to state-transition judging section 1 Sb in now, the d 
of astep SA 3 serves as "NO", and state-transition judging section 18b progresses to a step 
transition judging section 18b judges whether the code supplied from analysis section 18ai 
code at a step SA 4. When this decision result is "NO"* it returns to a step SA 3. On the other 
when the decision result of a step SA 4 is "YES" (i.e., when the code supplied from ansdya 
is an event code), state-transition judging section 1 8b progresses to a step SA 5. Since the 
<an event 2> is supplied to state-transition judging section 1 8b in now, the decision result 
serves as "YES", and state-transition judging section 18b progresses to a step SA 5. 
{0053] At a step SA 5, state-transition judging section 1 8b progresses to a step S A 6, after 
corresponding eel with reference to the state transition table read from the state-transition- 
section 13 based on the condition of being stored in the event and 1 8d of condition storing 
corresponding to the event code supplied from analysis section 18a, Since <the condition 1 
18d of condition storing sections while the event code of <an event 2> is supplied from an 
1 8a in now, state-transition judging section 1 8b determines a eel (1 2) with reference to a * 
table. In addition, although a eel (1 3) is determined by processing of a step SA 5 when it 
generating of the event in which the notice an operator indicates it to be that the writing of 
i e , magnetic data,> was completed normally was supplied from magnetic-head 34a Since' 
means performing no action and not performing a state transition, either in a eel (1 3) is de 
transition judging section 1 8b Steps S A6-SA8 shown below are not processed, and it stand s 
return and the following event are inputted into a step SA 4 through a step SA 3. At a step 
state-transition judging section 1 8b reads the processing time corresponding to the action i 
from the processing-time storage section 14 and accumulates it to time amount accumulation 
while it checks the function of action processed in the eel determined by processing of a st - 
progresses to a step SA 7. While stopping the drive of a motor 35 by which state-traisition 
section 18b is processed in a eel (1 2) in now and making a motor 37 drive While chectanf 
of action to require the writing of magnetic predetermined data of magnetic-head 34a Afte- 
accumulation time amount (0m$) to current [ which reads the processing time (4ms) cor-* 
the action concerned from the processing-time storage section 14, and >$ memorized by 
accumulation section 1 8c ], time amount accumulation section 1 8c is made to memorize 
after state-transition judging section 18b reads the condition of the transition place descr 
determined by processing of a step SA 5 from the state-transition-table storage section 13 
1 8d of condition storing sections, it progresses to a step SA 8. now » a case -- a eel 0 2) 

transition - the point - < - a condition - two - > ~ it is - things - expressing 

inside - u - describing - having - **** - since - a state transition table - storage - the 

- < - a condition - two - > ~- memorizing ~ having **** ~ a sake - a state transition - 

- the section - 1 8 - b - < a condition - two - > - a state transition table storage - 
13 from - reading - appearance - carrying out - a condition - storing - the section - 
memorizing « making . At a step SA 8, after state-transition judging section ISb's supplying 
accumulation time amount accumulated by time amount accumulation section 1 8c and the 
the transition place stored in 1 8d of condition storing sections to a man machine interface 
it display them on display 1 1 a, it returns to a step SA 3. Since in now "4m$" is accumulate d 
amount accumulation section 1 8c as accumulation time amount and <the condition 2> is n 
condition of a transition place by 1 8d of condition storing sections, as these show drawing 
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orocessine of steps SA4-SA8 mentioned above until the decision result of a step SA 3 seiv ;s as *NO. 
[0054] As an eveVit an operator expects generating next, if "write-in :O.K.»3, i.e., a <evenC - is chosen 
From the condition of the transition place of a front simulation result being m <b «<f d * on 2> A ° el < 2 
3) is determined, the accumulation time amount "Sms" by which "lms" was added to time amount 
accumulation section 18c is memorized, and the condition 3 of a transition place underrnotor 
Blading", i.e., a <condition>, is memorized by 1 8d of condition storing sections, as foe e rent sunflarry 
an operator expects generating next - ", although a eel (3 5) will be determmed smce foe condition of 
the transition place of a front simulation result is in <a condition 3> if it reads and :O.K. 5, 1-e., a 
<event>, is chosen Since the processing time is not described by the eel (3 5), front accumidatior, i time 
amount "5ms" is maintained as it is by time amount accumulation section 18c, and the com anon 4 of a 
transition place "the waiting for S2", i.e., a <condition>, is memorized by I8d of^tion storing 
sections. Furthermore, as an event an operator expects generating next, il S2:Oi-l->uiN l , i.e., a 
<event>, is chosen From the condition of the transition place of a front simulation result be ing in <& 
condition 4> A eel (4 7) is determined, the accumulation time amount "5.5ms" by which (i.Sros was 
added to time amount accumulation section 18c is memorized, and the condition 1 of a transition place 
"Motor A", i.e., a <condition>, is memorized by 1 8d of condition storing sections, 
[00551 The accumulation time amount "5.5ms" acquired by actuation of the adulator 18 earned 
above is the processing time which CPU24 processes, while a eel (1 2) -> eel (2 3) -> eel (.5 5) -> eel 4 
7) and a condition change. On the other hand, after a prepaid card passes a sensor 32. time amount until 
it passes a sensor 33 is determined by physical factors, such as a rotational frequfney of a motor 37, and 
migration length of torque or a prepaid card, for example, presupposes that it is 10** lms in a design 
specification. Consequently, it turns out that processing of CPU is completed among 1 0ms when a 
prepaid card passes the card conveyance device 3 1 . Moreover, the writing and reading to t »e prepaid 
card of magnetic data go wrong by a unit of 1 time, respectively. In order toj panyout the s umilaton of 
the case where processing of re-writing and processing of re-reading are performed A eel (1 Z) -> cei u 
3) -> the eel mentioned above (3 5) -> drawing 3 shows that a eel (2 4) (action called re-wntag) and a 
eel (3 6) (action called re-reading) need to add at transition in the condition of calling it a eel (4 7). 
Thereby, accumulation time amount is set to "9.5ms." Consequently it will turn out 
ntinhnums of a design specification is not filled, and an operator will improve the program of CFU24, 
and laMOUt of the card conveyance device 31 . r 
Srhen, h checks whetL after being in the tolerance of specification and changing » P*"">« 
time described by each eel of the state transition table which an operator operates mouse , 1 lb and 
kevboard 11c referring to display lla which constitutes aman machine interface 1 1, and s shown m 
SrS a sSuSlS is made to perform a simulation again, when a simulation is no performed as 
S^pedSrand a simulation is performed as a design specification. Although the above 
t^SS^SL example which an operator chooses an event for every event by mouse 1 lb or 
ClltS makes perform a simulation, when performing a simulation next by est^hsmng a 
to memo^ the sequence (henceforth an incoming-event log) of foe event chosen the input 
section 17, a simulation can also be performed using an incoming-event log. 

[0057] Thus, since according to the configuration of this example the processing time for .svery action 
described by each eel of a state transition table can be set up and the simulation of a system can be 
performed based on it, the simulation based on specification in the phase of abasic design becomes 
possible, and shortening and upgrading of a development cycle can be ^hzed 
[0058] B Explain the 2nd example, next 2nd example. Drawing is the block diagram sh awing the 
electric configuration of the program development equipment which i s the 2nd example o; this 
invention. The outline configuration of the program development equipment of this example is cameo 
out from a man machine interface 4), an editor 42, the state-transition-table storage section 43, the 
processing-time storage section 44, the overhead-time storage section 45, the trial script si orage section 
46, a radionuclide generator 47, the program store section 48, the event input section 49, aj simulator 50, 
and the simulation result storage section 51. 

[0059] A man machine interface 41 consisting of display 41a, mouse 41b, keyboard 41c, 



etc., and an 
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operator referring to the display of display 41a data (a condition -) required in order to c 
41b and keyboard 41c and to create a state transition table While being used in order to i 
for performing the simulation based on the state transition table of the real-time control 
by the state transition table etc. into overhead times, such as an event, action, a transition p 
processing time, and a simulator 50 The simulation results (the condition of a transition - 1 
accumulation time amount, etc.) by which reading appearance is carried out from the su 
storage section 51 are displayed on display 41a. Here, an overhead time means the tune 
change from a certain condition or a certain action to other conditions or actions. For - 
CPU detects an interruption request, the time amount required in addition to action d< 
is required for saving the contents of the register inside CPU at a stack (PUSH), setting the 
interrupt place to a program counter, and fetching the program of an interrupt place etc. TH 
overhead time. In addition, this overhead time is required similarly, when returning from 
processing. In the 1st above-mentioned example, since it was a rough simulation, this ov< 
not taken into consideration, but in this example, in order to perform the simulation more 
mounting condition, it is taking into consideration. Suppose that it is an overtiead time 0/ 

in this example. , , , _ _ 

[00601 An editor 42 memorizes the data about a state transition table, the processing tune, 
overhead time in the state-transition-table storage section 43, the processing-time storage - 
the overhead-time storage section 45 which correspond, respectively while it is based on 
having been inputted using the man machine interface 41, an event, action, a transition pi 
processing time, etc. and creates and edits a state transition table. Moreover, an editor 42 
edits the trial script file for making a simulator 50 perform a simulation based on the ev© 
performing the simulation inputted using the man machine interface 41 etc., and memorizes 
script storage section 46. Here, a trial script file means the file of the timing chart format y* 
described the generating timing of each event, the timing to which the component of a real 
system should operate on specification, text format, or message inspection sequence chart 
order to make a simulator 50 perform the simulation based on the state transition table 
control system designed by the state transition table. In this example, the trial script file 
format shown in &awing_7 is used as a trial script file. 

[00611 The state-transition-table storage section 43, the processing-twne storage section M 
overhead^time storage section 45, and the trial script storage section 46 c^sist of a stoi^c 
large-scale storage capacity, such as semiconductor memory such as RAM, FD, and HD, 
about a state transition table, the processing time, an overhead toe and a trial script file j 
respectively. A radionuclide generator 47 generates automatically the program (source pre 
described with the programming language which should be built into a real-time control ^ 
on the data about the state transition table by which reading appearance was earned out 
transition^table storage section 43, and memorizes it in the program store section 48. The 
section 48 consists of a storage which has large-scale storage capacity, such as - — * 
such as RAM, FD, and HD, and a source program is memorized. 

[0062] The event input section 49 reads a trial script storage section 46 blank-test senpt to 
supplies it to a simulator 50- The outline configuration of the simulator 50 is earned out * 
analysis section 50a, state-transition judging section 50b, time amount accumulation sec 
50d of condition storing sections and time amount comparator 50e. Event analysis section 
the event input sequence (refer to drawing 9 ) which rearranges into the time order which 
or more events of the trial script file supplied from the event input section 49, and is ment 
and supplies it to state^transition judging section 50b. State-transition judging section 50b 
corresponding eel with reference to the state transition table by which reading appearance 
out from the state-transition-table storage section 43 based on the condition of being stored 
input sequence and 50d of condition storing sections supplied from event analysis section 5 
controlling each component of the simulator 50 interior. Moreover, state-transition judging 
reads the overhead time taken to change to the condition of having been directed as a 
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from _ie condition in the eel concerned from the overhead-time storage section 45, and 
time amount accumulation section 50c while it reads the processing time corresponding to 
processed in the determined eel from the processing-time storage section 44 anoVacc - 
amount accumulation section 50c. Furthermore, state-transition judging section 50b 
simulation result storage section 51 after simulation termination by making into a si 
accumulation time amount accumulated by time-amount accumulation section 50c and the 
the transition place stored in 50d of condition storing sections while it reads the condition ■ 
transition place described by the eel which self determined from the state-transition-teble 
43 and stores it in 50d of condition storing sections. Time amount accumulation sechon 
condition storing sections all consist of semiconductor memory, such as RAM, and the t 
accumulation time amount and a transition place is memorized, respectively. 
[00631 Time amount comparator 50e subtracts the accumulation time amount by which 
is carried out to time amount accumulation section 50c from the generating time of day of 
the event input sequence which event analysis section 50a created, and when a subtraction 
positive, it adds it to the accumulation time amount by which current storage is earned out 
die subtraction result into between difference minutes at time amount accumulation sectioi|i 
between difference minutes is explained. When the instruction which exists in order to 
processing which has CPU in a peripheral device perform is issued, compared with the 
usually taken for CPU to supply the instruction concerned to a peripheral device, the time 
for a peripheral device to perform the processing concerned in response to the instruction 
lone This time difference is called between difference minutes. For example, the time »- 
CPU24 to perform the action "motor A:ON" of the eel (1 1) of the state transition table 
drawing 3 will require the time amount for 5ms, before the raw card 36 is picked out from 
by the card fetch device 30 and reaches a sensor 32 to being 1ms based on the instruction - 
including an overhead time. The time amount of these 5ms is not physically decided from 
on the structure of the card fetch device 30, and unless the drive capacity of a motor 35, th 
distance of a card, etc. are changed, it does not change. 1ms of processing times of this r 
r of processing times of the card fetch device 30 ] time difference is between difference 
1st above-mentioned example, although it was the simulation which took only the prow 
CPU into consideration chiefly, if not only the processing time of CPU but the operating 
peripheral device is not taken into consideration, the simulation more near a mounting cc 
be performed with the real-time control system in which the program which is the object 
is carried. Then, in this example, the simulation in consideration of between difference n 
performed. The simulation result which the simulation result storage section 51 consists jo. 
which has large-scale storage capacity, such as semiconductor memory, such as RAM, FL 
consists of a condition of accumulation time amount and a transition place is memorized. 
r0064] Next actuation of the program development equipment of the above-mentioned c 
expiated First, the program which should be developed with this program development 
program included in the prepaid card sale machine shown in drawing^ like the 1st above 
example, and also makes specification of a prepaid card sale machine be the same as that 
example. Referring to the display of display 41a which constitutes a man machine interface 
operates mouse 41b and keyboard 41c, and an operator inputs data (a condition, an event, - 
transition place, processing time, etc.) required in order to create a state transition table 
actuation and specification of the above-mentioned prepaid card sale machine. While d 
display 41 a from which an editor 42 creates a state transition table, and constitutes a man 
interface 41 by this, a state transition table and the processing time are memorized to eacJ 
predetermined storage region of the state-transition-table storage section 43 and the processing 
storage section 44. In addition, since the state transition table is the same as ihe state trans 
(refer to drawing 3 ) in the 1st above-mentioned example, the explanation is omitted. 
[0065] Next, an operator inputs the data (henceforth simulation data) of the event shown 
generating timing and others in order to operate mouse 41b and keyboard 4 1 c and to mak e 
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50 perform the simulation based on the above-mentioned state transition table based on 
of the above-mentioned prepaid card sale machine, referring to the display of display 41a 
constitutes a man machine interface 41. That is, when an early condition is m the <cond'* 
directions waiting of the prepaid card issue of banknotes, the <event 2> of the detecting 
sensor 32 changing from OFF to ON after generating of the <event 1> of the issue-of-b* 
of a prepaid card and 5ms, and changing to OFF again after the 1ms shall occur. Moreover 
head 34a shall notify that the actuation ended the demand of the writing of magnetic data Hi 
a earner beam and 1ms, and magnetic-head 34b shall notify that the actuation ended the ( 
reading of magnetic data normally after a carrier beam and 1ms, namely, <an event 3> anc 
shall occur, respectively. Furthermore, the <event 7> of the detecting signal of a sensor 33 
from a sensor 33 to ON from OFF after generating of <an event 1> and 15ms m the <concition 
is referred to as standing by that a detecting signal is supplied, and changing to OFF again 
shall occur. Moreover, an operator inputs the data (henceforth identity data) about the ~ 
which should exist on the layout shown below, in order to operate mouse 41b and key 
compare with the above-mentioned simulation result, referring to the display of display 4 
similarly constitutes a man machine interface 41 . That is, on specification, a motor 35 is t 
passes for 5ms since the time of generating of <an event 1>, and a motor 37 presupposes 
drive only until after [ of an after / generating of <an event 1>, and 5ms ] 14 - 1 6ms. In an 
after the simulation data and identity data which were explained above are edited into the 
of text format as shown in drawing^ , they are memorized by the trial script storage r 
drawing 7 , "InitialState:STl" expresses that the initial state at the time of simulation 
condition 1>. Meaning [ for example, ] generating of an event without change of a cc 
"C RQ" means that it is the issue-of-banknotes demand of a prepaid card. Moreover, the 
with which "Object:" is indicated after equipment, etc. express that they are a Simula! 
object of verification in the paragraph concerned. For example, "SI" means describing the 
state of a sensor 32. The data of the paragraph concerned expresses whether "Property: is 
data (TEST) or it is identity data (VERIFY). It expresses whether the time amount of the 
which expresses "Time:" to the line under it is absolute time (ABS), or it is relative tune 
In addition, "ABS (0)" in the paragraph of M Event:C_RQ" means generating the event of 
banknotes demand of a prepaid card at 0ms of absolute time. "From:" and "To:" mean the 
the generating origin of an event, respectively. The passage of time expresses how ^ for 
"StateChange:", the condition of the object concerned changes with the sentences after : 
for 0ms although "0(OFF>>5(ON>>6 (OFF)" is in an OFF condition at o'clock, it will b< 
condition in 5ms, and it means returning to an OFF condition again after 6ms. In addition 
script file shall be created in consideration of between the above-mentioned difference nr 
[0066] Next, if mouse 41b and keyboard 41c which constitute a man machine interface 4 
and this program development equipment is made into simulation mode in order that an c 
make a simulator 50 perform the simulation based on the above-mentioned state transition 
on the specification of the above-mentioned prepaid card sale machine, the simulation mc 
which "initiation" area which directs initiation of a simulation to display 41 a was e—™- 1 
displayed. Hereafter, after the purchaser of a prepaid card pushes the card issue^of- 
carbon button (illustration abbreviation) of actuation and a display 23, actuation of the 
the case of finding the processing time of CPU24 until a prepaid card is issued, and a- 
operator are explained with reference to the flow chart shown in drawjmgji . First, an 
initiation of a simulation for a simulator 50 by moving cursor to "initiation" area which 
on the simulation mode window and which directs initiation of a simulation by the cursor 
lib or keyboard 1 1 c, and carrying out the click of the left carbon button of a mouse, and 
of a return key. Thereby, after state-transition judging section 50b progresses to processing 
1 and clears the contents of storage of time amount accumulation section 50c at 0ms, it 
step SB 2. At a step SB 2, after state-transition judging section 50b reads the sentence 
trial script file supplied from the event input section 49 and sets the condition ^ 
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initialization condition as I8d of condition storing sections, it progresses to a step SB 3 
"lnitialStateiSTl" is described as a top sentence by tbe trial scnpt file shown in drawing 7 
condition 1> is set as SOd of condition storing sections as an initialization condition. 
{0067] that state-transition judging section 50b has the trial script file 
event analysis section 50a from the event input section 49 at a step SB 3 - 
judges. When the decision result of a step SB 3 is "YES" (i.e., when there is a trial scnpt 
should be inputted into event analysis section 50a from the event input section 49), state- 
judging section 50b progresses to a step SB 4, after making the trial scnpt file input into 
section 50a from the event input section 49. Since the trial script file shown in drawmg? 
by the trial script storage section 46 in now, the decision result of a step SB 3 serves as 
state-transition judging section 50b makes the trial script file input into event analysis se 
the event input section 49. At a step SB 4, after event analysis section 50a creates the event 
sequence (refer to drawing 9 ) rearranged into the time order which generates two or more - 
trial script file inputted from the event input section 49 and supplies it to state-transition ^ 
50b, it progresses to a step SB 5. In now, the event input sequence shown in drawing 9 i 
script file shown in drawing 7 is created. 

[0068] At a step SB 5, state-transition judging section 50b judges whether an event input 
read into the early order of time amount from event analysis section 50a, and there is any 
should be generated. It progresses to a step SB 6, after incorporating the event in which t 
the earliest, and its generating time of day, among the events which should be general^ 
decision result is "YES." When the decision result of a step SB 5 is "NO" on the other hand 
there is no event which an event input sequence is scanned [ event ] from the earlier one o 
and is not still generating it), it judges that the simulation based on one trial scnpt file was 
and judges whether there is any trial script file which should be examined to return and a t 
step SB 3 In now, it is the beginning of the simulation based on the trial scnpt file shown 
and since there is an event which should be generated in a reading ****** event input 
event analysis section 50a, the decision result of a step SB 5 serves as "YES and state 
judging section 50b progresses to a step SB 6, after incorporating "C_RQ" which is the 
the event input sequence of drawing 9 , and its generating time of day (Oms). At a step SB 
transition judging section 50b judges whether it is the no from which the incorporated «v«* 
object of a simulation with reference to the state transition table read from the stated 
storage section 13. When this decision result is "NO", state-transition judging section 50b 
step SB 5. On the other hand, when the decision result of a step SB 6 is T YES (i.e., wlien 
incorporated event should describe to a state transition table ] it is that event and is set as i 
simulation by shifting), state-transition judging section 50b progresses to a step bB 7. bin 
event "C RQ" is described by the state transition table as <an event 1> and is set as the ol 
simulation, the decision result of a step SB 6 serves as "YES." At a step SB 7, time amount 
50e subtracts the accumulation time amount by which current storage is earned out to tint 
accumulation section 50c from the generating time of day of tbe event which state-transit 
section 50b incorporated, and a subtraction result is positive or it judges whether there is 
difference minutes. When this decision result is "NO", time amount comparator 50e prog 
SB 9 On the other hand, when the decision result of a step SB 7 is "YES" (i.e., when thei 
difference minutes), it progresses to a step SB 8. since it is not a thing about the instruction 
the processing which in now <whose event 1> is an event of the issue^of-banknoies ^™ oU 
card, and has CPU24 in a peripheral device perform - difference - there is no time 
result of a step SB 7 serves as "NO", and time amount comparator 30e progresses to a 
step SB 8, after time amount comparator 50e adds between difference minutes to the i 
amount by which current storage is carried out at time amount accumulation section 50c 
amount accumulation section 50c memorize the addition result, it progresses to a step SB 
[0069] At a step SB 9, state-transition judging section 50b progresses to a step SB 1 0, aft it 
a corresponding eel with reference to the state transition table read from the state-transition 
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section 13 based on the condition of being stored in the event and 18d of condition i storing 
Somorated from event analysis section 50a. Since <the condition 1> is stored « 1 50d 1 of 
S sections while having incited <the event 1> from event ^ 
Son judging section 50b determines a eel (1 1 ) with reference to a state mmsrtion tab 
Ib To, ft profeTses to a step SB 11, after adding sUte-transition judging ■^"fctoifa. 
Summation time amount which reads an overhead time from the ovemead-time storage 
is memorized by time amount accumulation section 50c and makmg time amount acemm 
^memorize the addition result After adding to the accumulation time ^£»rt(0™0 to 
[Si state-transition judging section 50b reads an overhead time (0 5 ms) fixrni >the over 
storage section 45 in now, and is memorized by time amount \! 
accumulation section 50c is made to memorize an addition result (0 5ms). At a step SB1 1 
transition judging section 50b adds to the accumulation time amount which reads the proc 
«,rrespondingto the action concerned from the processing-tune storage section 44, and ,s 
time amount Accumulation section 50c and makes tune-amount aceumu u! °' 
addition result while it checks the function of action processed m the eel detenmned by p 
step SB 9, it progresses to a step SB 12. While state-transition judging section 50b checks 
Son proLss^d in a eel (1 1) to make a motor 35 drive in now After addmg to te tea 
amount (0 5ms) to current [ which reads the processing time (0.5ms) corresponding to the 
concerned from the processing-time storage section 44, and is memorized by time | amoimt 
Son 50c ], time amount accumulation section 50c is made to n™™*™?*^*^ 
step SB 12, after state-lransition judging section 50b reads the condition of me transition 
by the eel determined by processing of a step SB 9 from the state-ttansitira-teble stonje 
stores it in 50d of condition storing sections, it progresses to a step SB 13 S"^*" 
not described by the eel (1 1 ) in now, a transition place is not changed but <a condition 1> 
oyl S of condition storing sections. At a step SB 13, after memorizing state-lransition md 
SOb in the simulation result storage section 51 by making into a 
amount accumulated by time amount accumulation section 50c and the condition of the 
^Sa^S^L storing sections, it returns to a step SB 5. In now 
(lms) and the condition (<condition 1>) of a transition place are memorized by the 
stSe^ection 5? as a simulation result. On the other hand, when the decision result of a 
W (iS! Xn the trial script file continued from the event input section 49 to event an 
SOais not inputted), it judges that the simulation based on all the trial script files mem. 
sSp rtoraTsection 46 ended state-transition judging section 50b, and progress* jtoj a. 
step SB 14, after state-transition judging section 50b reads the simulationre^lt^ mer^nzed 
simulation result storage section 51 and supplies it to a man machine interface ,41 * ends^n 
processing. Thereby, an old simulation result is displayed on display 41 a of a man machine 

f00701 The simulation corresponding to them is explained to the generating list of the evert which time 
fZw^VZTtffec of the evL "C.RQ" of the event input sequence shown in d«^ should 
bTSe to generate heTeafter, and the event after it. In addition, although explained belov/, wrthout 

toeing 2££Ub floW ch * rt shOWn * ***** ' ^ESTK SBU T 

mentioned steps SB3-SB13 is repeated, it cannot be overemphasized that processing of a ,te£ ffiW is 

performed at the last. First, state-transition judging section 5 0b incorporates an event SI OJ^XM 
and its generating time of day (5ms) with reference to the event input sequence shown in frawing9 
Since this event "SI OFF-XW is described as <an event 2> by the state transition table shown m 
drawing 3 and is set as the object of a simulation, time amount comparator 50e subtracts the 
ac~c"™iation time amount (1ms) memorized by time amount accumulation section 50c n iw from the 
generating time of day (5ms) of <an event 2>. since this subtraction result is positive (4ms) - time 
amount comparator 50e - difference ~ after adding time amount (4ms) to the accumulation time amount 
(1 ms) by which current storage is carried out at time amount accumulation section 50c. tune amount 
accumulation section 50c is made to memorize that addition result (5ms) Next, state-trans ution judging 
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section 50b refers to the state transition table shown in drawing , 3 . based on the common ?>) 
of being stored in <the event 2> and 1 8d of condition storing sections incorporated from e\ ent analysis 
section 50a. After adding to the accumulation time amount (5ms) to current [ which reads £H overhead 
time (0.5ms) from the overhead-time storage section 45, and is memorized by time amount 
accumulation section 50c after determining a eel (1 2) ], time amount accumulation section 50c is made 
to memorize an addition result (5.5ms). Next, while state-transition judging section 50b chucks the 
function of action called a drive hah of a motor 35 processed in a eel (1 2), the drive of a motor 37, and 
the write-in demand of the magnetic data to magnetic-head 34a It adds to the accumulation time amount 
(5 5ms) to current [ which reads the processing time (4ms) from the processing-time stora^ e section 44, 
and is memorized by time amount accumulation section 50c ], and time amount accumulation section 
50c is made to memorize the addition result (9.5ms). Next, the accumulation time amount iiccumulated 
by time amount accumulation section 50c after state-transition judging section 50b « bavinjs read the 
condition (<condition 2>) of the transition place described by the eel (1 2) from the sUte-toansition-table 
storage section 43 and storing in 50d of condition storing sections (9.5ms), It memorizes m the 
simulation result storage section 5 1 by making into a simulation result the condition (<com htion 2>) ot 
the transition place stored in 50d of condition storing sections. m 
100711 Next state-transition judging section 50b refers to the event input sequence shown n drawm g g . 
Although an event M Sl:ON->OIT" and its generating time of day (6ms) are incorporated, smce this 
event "SI ON->OFF" is not described by the state transition table shown in drawing 3 . and is not set as 
the object of a simulation With reference to the event input sequence again shown in drawing. 0 . , an 
event "write-in O.K." and its generating time of day (*) are incorporated. Although this evint wnte-in 
O K - is described as <an event 3> by the state transition table shown in drawin g 3 and is set as the 
object of a simulation, since it means performing generating time of day (*) succeedmglyjo pre- 
processing, there is nothing between difference minutes. Next, state-transiuon judging section 50b refers 
to the state transition table shown in drawing based on the condition (<condit.cn 2>) of temg stored in 
<the event 3> and I8d of condition storing sections incorporated from event analysis section 50a. After 
adding to the accumulation time amount (9.5ms) to current [ which reads an overhead bme (0.5ms) from 
the overhead-time storage section 45, and is memorized by time amount accumulation section 50c ^after 
determining a eel (2 3) ], time amount accumulation section 50c « made to ^f^"^^ 
(10ms). Next, while state-transition judging section 50b checks the foncuon ofaction of 
reading of the magnetic data of a prepaid card processed in a eel (2 3) of magnetic-head 3 Jbtt adds to 
the accumulation time amount (1 0ms) to current [ which reads the processing tone (1ms) « mm the 
processing-time storage section 44, and is memorized by time amount accumu ation sectio a 50c]. and 
time amount accumulation section 50c is made to memorize the addition result (11ms). N«£»V 
accumulation time amount accumulated by time amount accumulation section ^^^^"P 
judging section 50b's having read the condition (<cond,tion 3>) of me transition place described by the 
eel (2 3) from the stale-transition-table storage section 43 and storing m 50d of condition storing 
sections (1 1ms), It memorizes in the simulation result storage section 5 1 by making into a Emulation 
result the condition (condition 3>) of the transition place stored in 50d of condition storidg 
[0072] Next, state-transition judging section 50b incorporates an event 'reading O JC. and its generating 
time of day (*) with reference to the event input sequence shown in fevaml .Although his event 
"reading O.K." is described as <an event 5> by the state transition table shown in djawmg 1 and is set as 
the object of a simulation, since it means performing generating time of day (*) succeeding to pre- 
processing, there is nothing between difference minutes. Next, siaie-transiti on judging secion 50b refers 
to the state transition table shown in de win g 3 based on the condition (condition 3>) of being stored in 
<the event 5> and 1 8d of condition storing sections incorporated from event analysis secti m 50a. After 
adding to the accumulation time amount (1 1ms) to current [ which reads an overhead time (0.5rnS) from 
the overhead-time storage section 45, and is memorized by time amount accumulation sec Lion 50c after 
determining a eel (3 5) ]. time amount accumulation section 50c is made to memorize an addition result 
(11 5ms) Next, although a check does not function action since state-transition judging section 50b does 
not have action processed in a eel (3 5), it is added to the accumulation time amount (11 .5 lis) to current 
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r w wn mfc the orocessine time (Oms) from the processing-time storage section 44, and i 5 memorized 
yti^e—S 

U: aa-* Sm^ Next after state-transition judging section 50b s reading the a wiamon 

Ktf thl ■ S ^^ibofplace described by the eel (3 5) from the state-mmsition-t.ble ^ee 
£S™ 4 ^ Jd stonnE SsS I of condition storing sections, It memorizes in the simulation : sndt storage 

I 1 ™ m ^ maSSo r s Sulation result the accumulation time amount (1 1 .5ms) accumulated by 
S!^i23S»^3« 50c and the condition (Condition 4>) of the transition place stored in 

S-fX^^ ^tion 50b incorporates an event »S2:OFF->ON" and Us 

iSnSrn^ of ^SwTSrefwce ^ the event input sequence shown in <tam ^ £ Since 
flS ^t 8 "S2 OFfSoN" is described as <an event 7> by the state transition table shown i ijtewngl 
ml Sas me object of a simulation, time amount comparator 50e subtracts the accumulation time 
and is set as the oi accumulation section 50c now from the gene rating tune of 

TZ dSerence - after adding time amount (3.5ms) to the accumulation time amount (15ms) by which 
etnt S caSed out at time amount accumulation section 50c, time amount accumulation 
u>rrinn ^Oc is made to memorize that addition result (1 5ms) . . 

™™ Next ^sSte-u^sitiTn judging section 50b refers to the state transition table shown in &wp&2 
^^^SSS^SSaSi>) of being stored in <the event 7> and 18d of conation storing 
^o^^oZT^T^isis section 50a. After adding to the accumulation time amount 
nsSo^uXt [ which reads an overhead time (0.5ms) from the overhead-time storage section 45. 
and? n£rSd by time amount accumulation section 50c after determining a eel (4 7) ], time amount 
^XtiTsWtion 50c is made to memorize an addition result (15.5ms). Next, s ate-^ismon 
• tertZ ^SOMs added to the accumulation time amount (15.5ms) to current [ which reads the 

oSn B time ^ *«BP 44 ' ™ d - memorized * """T"* 

processing nme (V-j^h ™« v time amount accumulation section 50c memorize t le addition 

?H?«S 5 ?^SS5SfSne amount accumulated by time amount ^accumm^on sec^a 50c after 
suit^STging section 50b's having read the condition (Condition 1>) of die transition place 

drawL 9 since this event «S2:ON~>OFF" is not described by the state transmon table shown in 
£Sf and "no t seTas the object of a simulation, the event input sequence agam shov rn m drawjagj 
S to However smce it was made to generate about all the events of Ae event input sequence 
/how^dSw^JUs judged thai the simulation based on one trial senpt file ended stite-fransition 

Fo d 075?^ulatio„ explained above is the example in which each the writing and read tog to the 
prepaid card of magnetic data succeeded at once, and transition of a condition serves asa eel I (!!)_> eel 
n r> > eel (2 1\ -> eel (3 5) -> eel (4 7). This will be called the simulation result 1. Next, the writing 
an ] reading* the prepaid card of magnetic data go wrong by a unit of 1 tim %^I e '^ f .f 
Emulation of the cWwbere processing of re-writing and processing ^^"2*^^ (3 
carried out transition of a condition will serve as a eel (1 1) -> eel (1 2) -> eel (2 4) -> ce (2 3) -> ^cel (3 
6V> eel (3 5) -> eel (4 7). Here, although the actuation of a simulator 50 based on the tniil script file in 
such a case, an event input sequence, and it is not explained, accumulation time amount ( 16.5ms) ^s 
acquired by the same processing as the above-mentioned case. This will be called die Ration result 
2 and two trial script files about these two simulations are beforehand memorized by the trial I script 
storage section 46, and simulation processing is ended after siate-transiuon judging section 50b s 
carrying out reading appearance of the simulation result memorized by the simulation result storage 
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section 51 after the simulation which is alike, respectively and is based is completed, and s^l>ong a 
man machine interface 41. Thereby, as shown in drawing 10 , an o d mtom result « displayed on 
Slay 41a of a man machine interface 41 as a timing chart. DawnglQ W The wave oft ae Ration 
date about the gating timing of the <event \> of a state transition table which shows - , .4 m dmmg 
3 respectively! <an event 2>, <an event 3>. <an event 5>, and a <an event 7>. tamgii! (ft ?» d <f) 
are the waves of the identity data about the generating timing of a dnvmg signal which she old drive a 
motor 35 (MotorA) and a motor 37 (MotorB), respectively These are created from the trial script file 
shown in drawing 7 . Moreover, drawing 10 (h) and (i) express the simulation result 1 and the 
simulation result 2, respectively, and drawing 10 (j) is a wave about the generating timing rf a driving 
signal which should drive the motor 37 (MotorB) in the case of the simul ation result 2. Whentamg 
10(g) is compared with drawing 10 (j), to the tolerance of timing where the driving signal of amotor 37 
nviotorB) changes from ON at OFF being iS^Mms^ydrawiigJO Q), evenif ttic ^driving , signalofa 
motor 37 (MotorB) passes 1 6ms, it is still ON, and it turns out at drawing 10 (g) that speci Scaticmis not 
fulfilled in the case of the simulation result 2. Then, an operator referring to the state tr^ ti^ table 
( drawings ) currently displayed on display 41a which constitutes a man machme mterfaci; 41 based on 
mlslrmriation result 2 Examine whether neither mouse 41b nor keyboard 41 c can be operated, it is m 
the tolerance of specification, action, the processing time, etc. which are described by _e*rt eel which 
constitutes the state transition table concerned are changed, and die processing time of CP J24 can be 
shortened, or It examines whether neither the replacement to CPU with a earher working speed nor the 
responsibility of magnetic-head 34a or magnetic-head 34b can be improved, and a sm^ton wiU be 
repeated until specification is satisfied. In addition, in the above-mentioned example, when the event 
which forms a step SB 6 and has not been specified to a state transition table was inputted, it was made 
the configuration which returns to a step SB 5, but you may constitute so that it may bem.de to pass 
without processing anything as having no applicable processing of each processing of steps SB7-SB13 

without forming & step SB 6, r . 

r0076] Thus, since the simulation of a system can be performed also in consideration of between an 
overhead time and a difference minute based on a state transition table while setting up thj processing 
time for every action described by each eel of a state tuition table according to fte co^igurauon of 
this example the simulation based more on the mounting condition in the phase of a basic design 
Spared wi\h the 1st above-mentioned example becomes possible, and shortening and upgrading of a 

P&S^rd 6 SSpt next the 3rd example of this invention.. First, simpos, bat itisthe 
same as that of the electric configuration of the program development equipment of the 2i id example 
shown in djawme6 , and abbreviation about the electric configuration of program develo] raent 
equipmentl^ever, it differs so that it may mention later about the function of ^each con, ponenL 
Moreover it is the program included in the prepaid card sale machme shown m drjwmgl like the 1st 
%E2^££* - ^ specification of a prepaid card sale 

which should be developed with this program development equipment be the same as that of the 1st 
example. In the 1st and 2nd above-mentioned examples, although each took only the processing true i of 
CPU24 into consideration, if the processing time of peripheral devices, such as the magnetic heads 34a 
and 34b, is not taken into consideration, either, it cannot be said that it is a emulation adajted to a 
mounting condition. Then, in this example, also with actuation of the magnetic heads 34a and 34b, as 
shown in drawingJl . a state transition table is created, and the simulation based on it wi 1 be related 
with the simulation based on the state transition table shown in drawing ! , and will be performed, in 
addition, about the creation method of the state transition table shown in drawing U , since it is the 
same as that of the creation method of the state transition table shown in drawing! , and abbreviation, 
the explanation is omitted. . . 

[0078] In the line of the maximum upper case of drawing 11 as for the waiting for a derr and , the 
magnetic heads 34a and 34b writing or reading of magnetic data from CPU24 The condition of the 
waiting for a demand The condition which means (it is hereafter called {a condition 1 }) and rs writing 
magnetic data in the raw card 36 by magnetic-head 34a "during writing" It means (it is hereafter called 
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{a condition 2})> and the condition (henceforth {a condition 3}) of having read the 
prepaid card by magnetic-head 34b is expressed "during reading." Moreover, the thing 
"writing" had the write request of the magnetic predetermined data from CFU24 to the raw 
the leftmost train of drawing,!! It meant (it is hereafter called {an event 1 }), and "reading* 
reading demand of the magnetic data from [ from CPU24 ] a prepaid card. The message * 
hereafter called {an event 2}) and the writing of magnetic data completed "wnte-in com 
raw card 36 by magnetic-head 34a was received. It means (it is hereafter called {an event 
means that "reading completion" received the message that reading of magnetic data was 
from the prepaid card by magnetic-bead 34b (henceforth {an event 4}) ; 
T0079] Next, in the state transition table shown in dnpyiflg 11 , supposing it expresses the 
an event and a condition intersect (eel), for example, the eel which {a condition 1 } and {° 
intersect, as a eel [1, 2], the contents of description of each eel express the semantics sho 
in the eel [1, 1], "a write-in start" is in the {condition 1} of the write request waiting of the 
data from CPU24, and expresses action which starts the writing of the magnetic data to th* s 
by magnetic-head 34a according to generating of the {event 1} of the write request of m&{? 
from CPU24. Moreover, in the eel [1, 1], "during => writing", it expresses that a transfer 
condition 2}, and "(1)" expresses that the processing time of the above-mentioned action i 
Furthermore, in the eel [1,1], "the write-in completion set" means transmitting a message 
completion, when the writing of the magnetic data to the raw card 36 by magnetic-head 3' 
completed. In the eel [1 , 2], "a reading start" is in the {condition 1 } of the reading demanc 
magnetic data from CPU24, and expresses action which starts reading of the magnetic dat 
prepaid card by magnetic-head 34b according to generating of the {event 2} of the readmj; 
magnetic data from CPU24. Moreover, in the eel [1, 2], "during => reading", it expresses * 
transition place is in {a condition 3} , and "(1)" expresses that the processing time of the a 
mentioned action is lms. Furthermore, in the eel [1, 2], the "reading completion set" means 
a message called reading completion, when reading of the magnetic data from the prepaid - 
magnetic-head 34b is completed. In the eel [1, 3] and the eel [1, 4], "x" means that the — 
such an event and a condition does not exist. 

[0080] In the eel [2, 1], an "error return" is in the {condition 2} of writing magnetic data 
36 by magnetic-head 34a, and since it cannot write magnetic data in one raw card 36 at a 
specification when the {event 1 } of the write request of magnetic data occurs from CPU2< > 
expresses with CPU24 action which notifies that. Moreover, in the eel [2, 1], it means thai 
the current condition 2, i.e., a {condition}, and "" (0.5) expresses that the processing time 
mentioned action is 0.5ms. In the eel [2, 2], the "error return" expresses action which shal 
abnormalities have occurred in CPU24 and notifies that to CFU24, when the {event 2} - 
demand of magnetic data occurs from CFU24, in spile of being in the {condition 2} of 
data in the raw card 36 by magnetic-head 34a. Moreover, in the eel [2, 2], it means that " 
the current condition 2, i.e., a {condition}, and (0.5) expresses that the processing time 
mentioned action is 0.5ms. In the eel [2, 3], "data flag set:write-in termination" is in the ' 
writing magnetic data in the raw card 36 by magnetic-head 34a, and expresses action w] 
flag of the purport which writing ended according to generating of the {event 3} in which 
thai the writing of magnetic data was completed on the raw card 36 by magnetic-head 34b 
Moreover, in the eel [2, 3], "the waiting for -> demand" expresses that a transition place i 
condition 1 }, and expresses that the processing tinie of the above-mentioned action of "(1 
the eel [2, 4], 7" performs no action but it means not performing a stale transition, either, 
semantics of 7" is the same also in a eel [3, 3], the explanation is omitted. 
[0081] In the eel [3, 1], the "error return" expresses action which shall judge that 
occurred in CPU24 and notifies that to CPU24, when the {event 1 } of the write request oJ 
occurs from CPU24, in spite of being in the {condition 3} of having read magnetic daia 
can* by magnetic-head 34b. Moreover, in the eel [3, 1], it means that "=>-" slops at the 
3, i.e., a {condition} , and "" (0,5) expresses thai the processing time of the above-: 
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n w in the eel T3 21 an "error return" is in the {condition 3} of having read magnetic 
^^^^SiSU. and since it can read magnetic data at a time only from 
cX^Te sheet ofspecification when the {event 2} of the reading demand of magnetic^ 
& ^ CTU24 further, h expresses with CPU24 action winch notifies that. ^ 
means that "=■>-" stops at the current condition 3, i.e., a {condition}, and (0.5) expresses] 

time offte above-mentioned action is 0.5ms. In the eel [3, 4] "data flag set: 
S^Ts in the {condition 3} of having read magnetic data from the P^ajd card 
Sad34b^nd expresses action which sets the data flag of the purport which reading ended 
«e^n^S event 4} in which the message that reading of magnetic data was contpli 
JreScarf by magnetic-head 34b was received. Moreover, in the eel [3, 4], -die waiting 
SSZd" ^sfes *at a transition place is in {a condition 1}, and expresses that theproc 

mo£l°N^ and identity data in order to operate mousd 

^^c^3^Tdmal0l*5Op«fcnnfl» simulation based on the two above-i 
sSe transition tables ( drawing 3 and drawing 11 ) based on the specification of the above 
^SS^w^Ag to the display of display 41a which consWutes. . man, 
mterface 41 In addition, about the contents of this simulation data and identity date, since 
S^S of the 2nd above^entioned example, that explanation is omitted, ^d^editor f 
edits the trial script file of the timing chart format shown in drjnvmgil £ 
simulation data and identity data, and memorizes it in the tnal senpt storage section 46 fa 
So 1 «dN6.2 are [ simulation data, No.3, and No.4 ] identity data. Moreover « . the idem 
No 4 of drawing_l2 , **1 surrounded by the rectangular bead expresses things that the 
™ SSfe from ON of a motor B 37, i.e., a motor should just be m ^ tol = 
centering on 15ms. lnNo.l of drawing 13. , "reading" which *™^«**£? KmB 
mcantfhst the write-in instruction of magnetic data was supplied from CPU o light 
dZ^_e_ric h^ad 34a, was square, and was surrounded means that the reading mstrucuoji 
^SSSStiH C?V £ lead magnetic-head, i.e., the ^>>^.^ 
drawinell mean generating interruption in CPU by supplying the nobceWe-in OX w 
tte^r s ^Seuc data was normally completed after 2ms to CPU, if fl* wnte-i 
SmCT^7rLived^iinilarly > No.3 of dr^wingJli mean generating interruption^ 1 CPU 
Notice 'reading OX." which shows that reading of magnetic data was normally ^le 
to CPU if the reading instruction from CPU is received. In addition, each of 2 ^ above 
^^T^uLmy, time amount. In addition about the tnal script ^of this 
taaTfor example, you may create using the timing chart editor program ^eluded m the 
Sex" creating thecal script file of the text format once sh own m djsmngj ' J 
may be done using the timing chart display program included in the editor 42^ The latter 
adopted in this example. Therefore, the trial script file for makmg " & 
timing chart format of text format shall be created and memorized by the tnal script rt 
SS?] Moreover, in the 2nd example, although it set up that an overhead time «0^> 
overhead times differ also before and after activation of each action for every eel of astet£ 
teble again, if it says strictly. Then, in Ihis invention, m order to perform the simu ation ^ 
the mooting condition, as shown in drawingJit . the storage area corresponding to the 
table shown in drawing 3 shall be prepared, and an overhead time shall be memonzed for 
the overhead-time storage section 45. In drawing 14 , "O.2/0.3", the overhead time (tins « 
called a before overhead time) before the action activation the numeric character in front 
was described to be by the eel concerned is expressed, and the overhead time (this is her' 
after overhead time) after the action activation the numenc character after I 0.3 was 
by the eel concerned is expressed. In addition, in fact, although the magnetic heads 34a 
take an overhead time into consideration if it says strictly since it drives according to die 
which received the control signal from CPU24, they shall not have both a before overhead 
after overhead time about the drive of the magnetic heads 34a and 34b in this example. 
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(00841 next, if mouse 41b and keyboard 41c which constitute a man roachme interfere 41 
this program development equipment be make into simulate mode in order that an oper 
a simulator 50 perform the simulation based on the two above-mentioned state transition 
( drawing 3 and djEHdneJUL ) based on the specification of the ^™^J^ of 
machine simulation mode window in which "initiation" area which direct mitutMnof 
to display 41a be established will be display. Hereafter, after the raw card 36 passes a ser» 
actuation of the simulator 50 in the case of finding the processing *™ 
33, and the processing time of the magnetic heads 34a and 34b and actuation 
explained with reference to the flow chart shown m drawing U • First, an operator 
simulation for a simulator 50 by moving cursor to "initiation" area which was displayed 
simulation mode window and which directs initiation of a simulation by the cursor key - 
keyboard 1 lc, and carrying out the click of the left carbon button of a mouse, and the d 
return key. Thereby, after state-transition judging section SOb progresses to processing of 
and clears the contents of storage of time amount accumulation section 50c at Oms, it pro £ 
step SC 2. At a step SC 2, after state-transition judging section 50b reads the sentence 
trial script file of the text format supplied from the event input section 49 and sets the 
corresponding, as an initialization condition as 1 8d of condition storing sections, it pr 
SC 3 Since "lnitialState:STl" is described as a top sentence by the trial script file shown 
now, <a condition 1> is set as 50d of condition storing sections as an imuah^on conation. 
100851 At a step SC 3, state-transition judging section 50b judges whether it is that ttiere is 
file of timing chart format which should be inputted into event analysis section 50a from tl 
section 49. When the decision result of a step SC 3 is "YES" (i.e., when there ■ « a trial - 
timing chart format which should be inputted into event analysis section 50a from the 
section 49), state-transition judging section 50b progresses to a step SC 4 after making thj 
file input into event analysis section 50a from the event input section 49- Smce the trial s^ 
in drawing 12 and drawing 13 is memorized by the trial script storage section 46 m now, 
result of a step SC 3 serves as "YES", and state-transition judging section 50b makes eac 
input into event analysis section 50a from the event input section 49. At a step SC 4 eveuv 
section 50a detects the wave-like changing point of each event of the trial script file of ton 
format inputted from the event input section 49, and after creating the event input sequence 
into the time order which generates each event and supplying state-transmon judging 
progresses to a step SC 5. In now, the event input sequence (illustration abbreviation) 
format is created from the trial script file of the timing chart format shown in drawing J2 

[00861 At a step SC 5, state-transition judging section 50b judges whether an event input 
read into the early order of time amount from event analysis section 50a, and there is any 
should be generated. It progresses to a step SC 6, after incorporating the eyent in which . t, 
the earliest, among the events which should be generated, when this decision result is . 
decision result of a step SC 5 is "NO" on the other hand (i.e., when there is no event whic i 
input sequence is scanned [ event ] from the earlier one of time amount, and is not still g^ 
udges that the simulation based on one trial script file was completed, and judges about 
any trial script file which should be examined to return and a degree 10 a step SC 3. In n< 
beginning of the simulation based on the trial script file shown in drawmgJl and drawm 
there is an event which should be generated in a reading ****** event input sequence 
analysis section 50a, the decision result of a step SC 5 serves as "YES", and state-tram 
section 50b progresses to a step SC 6, after incorporating "Si :OFF->ON" which is the 
an event input sequence. At a step SC 6, state-transition judging section 50b judges wl 
from which the incorporated event is set as the object of a simulation with reference to 
transition table read from the staie-transition-taWe storage section 13. "When this decision 
state-transition judging section 50b returns to a step SC 5. On the oiher hand, when ihe df 
a step SC 6 is "YES" (i.e., when [ which the incorporated event should describe to a state 
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table 1 it is that event and is set as the object of a simulation by shifting), state - 
^b p^ssS to a step SC 7. Since in now the event "Sl:OFF->ON is descnbed by 4e 
toble shown in drawing as <an event 2> and is set as the object of a simulation, the .dec 
^£E^SP™." At a step SC 7, time amount comparator Sludges , whe&errt 
compare difference about the time of day in the wave-hke changing 
transition judging section 50b incorporated, and the accumulaUon jme amount by which 
is carried outlt time amount accumulation section 50c, or there is be^een^ff^nccnn 
Ibis decision result is "NO", time amount comparator 50e progresses to a step >SC 9Xto to 
when the decision result of a step SC 7 is "YES" (i.e., when there is between difference ««* 
progresses to a step SC 8. since it is not a thing about the mstruchon for m ^ n ^P ro . , 
now^whose event 2> is an event in which the detecting sagnal of a sensor 32 ^changed fro* 
and has CPU24 in a peripheral device perform - difference - there is no time amount, toe 
result of a step SC 7 serves as "NO", and time amount comparator 50e progresses to a step 
step SC 8, after time amount comparator 50e subtracts between difference — *r 
accumulation time amount to the accumulation time amount by which current storage is 
time amount accumulation section 50c and makes time amount accumulation section 50c 
result, it progresses to a step SC 9. , 
[0087] At a Sep SC 9, state-transition judging section 50b progresses to a rt^SC ^ 
a corresponding eel with reference lo the state transition table real from the stote-transjtioiL 
t£Z ^3 bS on the condition of being stored in the event and 1 8d of ccmdrtion ^rmg i 
incoiporated from event analysis section 50a, Since <the condition 1> » -u»d » l 5M of 
Sg sections while having incoiporated <the ev*it 2> from even 
transition judging section 50b determines a eel (1 2) with reference to a ^ 
SC 10 itproSes to a step SC 11, after adding state-transition judging section 50b to 
a^tiati^ reads a before overhead time from the storage 

time storage section 45 corresponding to the eel determined by processing of a step SC 9 
memorized by time amount accumulation section 50c and making .tune amount . accumuh 
50c memorii the addition result. However, since there is no ^^^^ ~ 
state transition table which the eel detennined by processmg of a step SC 9 shows to 



transition judging section 
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section ; 



stare Transition lauic wjuuu ^ wi ;™ r- — — ~ - Qr . 1 Aft 

state-transition judging section 50b is earned out, but progresses to ^ 
accumulation time amount (0ms) to current [ which reads a before > , 

storage area of the overhead-time storage section 45 corresponding to / the « * 
sSansition judging section 50b, and is memorized by »^ 
amount accumulation section 50c is made to memorize an addition result (O^ms^A^ t a 
state-transition judging section 50b adds to the accumulation time amount which react the 
time corresponding to the action concerned from the processing-time storage section 44 a. 
nZoS3by time amount accumulation section 50c and makes time-amount ^cumulati Mi 
memorize the addition result while it checks the function of action processed in the eel ^ 
processing of a step SC 9, it progresses to a step SC 1 2. While state-transition judging 
Checks the function of action called a drive halt of a motor 35 processed in a eel (1 2), the 
motor 37 and the write-in demand of the magnetic data to magnetic-head 34a in now Aft*r 
accumulation time amount (0.2ms) to current [ which reads the processing time (4ms) c 
the action concerned from the processing-time storage section 44 and is memorized by 
accumulation section 50c ] 7 time amount accumulation section 50c is made to memorize 
result (4 2ms). After state-transition judging section 50b also combines the condition of 1 
transition table of actuation of the peripheral device corresponding to the action and ston^g 
condition storing sections when action of the eel concerned is control of a peripheral devi 
reading the condition of the transition place described by the eel determined by process^ i 
9 from the state-transition-table storage section 43 and storing in 50d ot condition storing < 
progresses to a step SC 13 at a step SC 12. in now, it describes in a eel (1 2) - haying hac 
2>) » after generating {an event 1, i.e., a write-in demand,) since action of the eel concert 
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write-in demand of the magnetic data to magnetic-head 34a while canning out reading 
rXStion-table stSage section 43 and storing in 50d | «f conditio,, storing 
1} is collectively stored in 50d of condition storing sections. At a step SC 13, it F°8^es 
i after addine state-transition judging section 50b to the accumulation time amount whic i 
2ta SJ^^fi^ *W« of &e overhead-time storage section 45 correspa ><nng 
S dSe^nSbypmSsmg of aft* SC 9, and is memonzed by *™ <^ 
50c and making time amount accumulation action 50c memorize the addition result . How\ 
uteris no overhead time in the case of the eel of the state transition table wmcj the eel 
processing of a step SC 9 shows to drawjng_ll , no state-transition judging ^on 50b is 
bS progresses to astep SC 14. After adding to the accumulator, nmeamount (4 Jm» rto 
ZL ai after overhead time (0.3ms) from the storage area of the <™*^;^""^ 
^responding to / the case of now / a eel (1 2) in ^^^ n ^P n ^^\' ""L 
by time amoimt accumulation section 50c ], time amount accumulation section 50c is mad ; 
an addition result (4.5ms). At a step SC 14, after memorizing ^^^S^ 
simulation result storage section 5 1 by making into a simulat. on result the 
Cumulated by time amount accumulation section 50c and the condition of ihe tr^tion 
IS of condition storing sections, it returns to a step SC 5. In now, 
and the condition (<a condition 2> and {condition 1 }) of a transition place are memorized 
simulation result storage section 5 1 as a simulation result. 

[0088] On the other hand, when the decision result of a step SC 3 is "NO 0 ^hei flie 
thich should be continued from the event input section 49 to ^ 
it judges that the simulation based on all the trial script files memonze4 by the ma 1 scnpt_ 
46 ended state-transition judging section 50b, and progresses to a step SC 15. At a step SC 
state-transition iudeing section 50b reads the simulation result memorized by the simulation 
ES^sffimrtB* it to a man machine interface 41, it ends M«» -rocesiu 
an old simulation result is displayed on display 41a of a man machine mterfac 41 
r0089l The simulation corresponding to them is explained to the generating list ot we 
^^*He£pee of the event «Sl:OFF->ON" of an event W**"****^ 
derate hereafter, and the event after it. In addition, although explained below, Without to 
processing of each step of the flow chart shown in ^ 
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